WO 2005/053126 1 PCT/JP2004/017576 

w m m 

coooi] ttmtt¥&ifr^Vb*<DW&r&teJS&u mzmiR&&\z£9m&ift&&&. 
[0002] m*#J s m&m^mzmxvxmm*ttm&*&M£ j &z>^b\z&v)^ ^-vim 

[0003] w^-C, £ (average)«T^J:P^^^i"'5o 

mil 

n 

Z(eiXdi) n 

, x __ i= 1 d=Xdi 

e (.average; — i = -j 

d 

^(D^mwmcn^&kmtvx^ nm (n=j+k) <D^mi^m^mm^x^yy^ 
^v^*b747*tctemm&miz-&^x, mncD^mwrn^m: £ u 

[0004] — ±l^MOVPE (Metal-Organic Vapor Phase Epitaxy) /fcftt^J:?) 
^^^W— if (ASM-LD: All Selective MOVPE grown Laser Diode) 
^y^l/?yu±^^^Xi&&&fr^^rz i W&(BH: Buried Heterostructur 

e) mtmxzzt^ ^mmt&^o 

[0005] m8^##rF^:m4^fcl^$ttTV^ASM-LD(D^jtlll^i-o (001)®^ 



WO 2005/053126 2 PCT/JP2004/0 17576 

JsCJQimb. DlWxb7'(7kV¥-&)&J&f&£tl, pMlnP®^n^Jf 7, nSil 
nP«dft^n-/^S8-eS«)i^*tl/TV^ 0 £fc, ^r<D±^pMlnP^5/K®9, p^In 
GaAs^^^hSlO^^^^tV^o ^LT. DH^*h^:/6<^{RlJ<D0T^£ 

[0006] Jfcl^ m9iZ.mmJlU^^o £1* > (001) ffi^ft®^i-SnMlnPS«l±(c[ 
[0007] -?rL~C, rO^!|ig§P14i^^MOVPE^S^J:9nSlnP/^^>'rJil8, 

3a % minp*cw7m 1 <^ ^a^sa^lt ®d 

H^^Vy^6^M-t^o ft, r<D^MOVPE^ft(7D^^|^NF^<*BgU15^ 
t>^2<Z>^^#3»S^U"C<Z>ff ife^S leflSj&fifcSitS (119 (b) ) o 
[0008] #Cl£, ^/^T^V^n^^DH^^h^^e^h^^^^fffc^^bv-y^ 
^X?17&Mf$V(m9 (c) ) , ^n^ftPS.ih-7^i:LrpSlnPm^ci^^S7 
, nSlInP««E^ns/^ji8S^l^fi-rS(ia9(d))o ^LT. »^y=»V-r^l7 
«rK**Ufr&. pSiInP^9yKS9^pSlInGaAs3^^ha 10SrlS*fiR**** (HI 
9(e))„ ^<Z>^ nSlnPaaR^arr«22|5:0«^ricU, T®«n^«@*3j:^, _b 

[0009] 0^nxmi:miim^^^v^t^ti^m^^un<Dm^m nwmm 

MoBl-2, 1999^5^ 16 0 
fflmJ0tt2:*'l'?b*-?X'\>'fi'-X m27m, ^14^ 1991^, 1268-127 
OK 

&<&ff$:W& rTT^CK- Vf&y9* «W— X |g58#, 1991^, 1952-1954 



WO 2005/053126 



3 



PCT/JP2004/017576 



ftteftem-.n^-ttn i999^> um ^ 32-36K 

&&&XWS:^—^fr-*Zf-^\'?Yv^?-^'r})T;l'X H25^ ^3-5f\19 
96^ 401— 406H 

##fF^Ci)t6 : T-T • >T — W — — 5**—' ^ • • A • ^ Wbn^* & 
35^, 1999^, 771— 782K 

#WfMttt7:$**~- ^/V-^y^/W-^n^ |g27#, 1974^. 118-125H 
[0010] ASM-LD^«^i-5^^-1fm^laJi:<^P^PB^J^.fi500 ix n^SCL 

mfcmm w-t lt©dh^ h?^«BRj«* ^ , pi b# mi<D i 5 

;&S^f&$*L5^0fr5o 09(e) iZ^-t^iZInP(Dpnpn(D^V^m 

[0011] U»U IfeTOtdB^JtS-tirSDH^^h^^eSr^^TOSB* £ l(average) 
E leverage) =0){Cft5£5KJ$ft£^5£x JSBfflSfcJgJ&SJxSWe'&S 
1605p*H3gft f 2(average)a*9l3S3g( £ 2(average)< 0) #fi£ftJl<W£^ 
m^^if t-io-C^^i^M* £ 2(average)i)m^-MM. £ 2(criticaD£®;t-CL*5o 

wjjg^i6-c*&^jftjtj:i:5te^^^u, v— ?nM<ommz£zv 



WO 2005/053126 



4 



PCT/JP2004/017576 



[0012] ^mm<D^m^-^t. ¥##&&±k, m^^x^^titz^<bhm 

mmvif&£:<D m Kwmy^^^v^^y^n mm m — fe$&Mtc n mm l-x 
mmim^titcm2(D^mi^mmi¥t\.x(Dn^mt^m^^m^-^ 

33V v-c, 

¥^Mft e (average), El^^* £ (critical)£T5£<£> Xo^mVtcm^S 

n 

I(siXdi) n 

, , i=J d=Idi 

e (.average; — ~ ; — -j 

lab, m&m-rz>*mfcm<Dm*mtu tnbm^-r^m^mxm^titcm 
m<D¥mttm <Dm&kmtvx , nm (n=j +k) <D^#^s^jib-c^^/^ 

e (critical) = - — t; - : 5 {ln(— — ) +1 } 

y^f/V^ti^^hy^(DW-i^^.M. £ l(average)(*BI^-2i* £ l(critical)^T 
<Dmm&( £ 1 (critical)^ £ l(average)>0)-C, J.O x 

m^eM^M(D^m.m. £ 2(average)teBg#^:i; £ 2(critical)^T<£>3l3g<^(- 
£ 2(critical)=S £ 2(average)<0)*fc{^3l( £ 2(average)=0)T*fc5^£#mi:T 



WO 2005/053126 



5 



PCT/JP2004/017576 



[0013] ±i&j*uzmft&&(Dfem&,tiL. ftimxtt7\z$Btt&jtix^z>o 
coon] *fc, *mm<D*mfc\'~-y s <nM&j?m*, ^m^mm±^—M^h^>r^ 

£ (average), RE#S* £ (critical)&T^<Z><fc9fc5£^U5:#£\ 

[2ffc4] 

n 

I ( e i X di) n 

, . i=J d=Xdi 

£ (.average; = ~ j — -j 

^O^ftcjf <»£k«LT, nffi (n=j+k) W^ifrl^Itt^S^^ 

[g&5] 

£ (critical) = - — , A ' \ 5 lln(— — 

ffJlBy^V^xny^b^^CD^i^^* t Kaverage^g^^Jk £ l(critical) 
WT©iEil( £ Kcritical)^ £ l(average)>0)-C, to, MiES^Jf tf>TO^ 
* £ 2(average)«ei#m4 £ 2(critical)^Ttf>3l3K9^(- £ 2(critical)^ a 2 
(average) <0)3;fctt:M^( £ 2(aven&)=0)^toZZb&fflkbT5¥&fc^1f<O 



WO 2005/053126 



6 



PCT/JP2004/017576 



[0015] mm) 

urn fe#%rwxwi5 ^iBife^nTv ^mfcf&&<D*z>^j*&^-rwmmx~hz> 

o 

[0016] au Ga, hx&^t?*wfcmzm&ij8.&istcm&, mmm4mimijfa<o$s&& 

t^h^/e^r^^^li £ Kaverage)^4ffi5g( f l(average)=0) 
ft$-fr^i!J[Si|ie§P15^^ft$-frrtW^ai6(DTO^* £ 2(average)teInmE!c^ 
/h£<ft93l3S^( £ 2(average)<0)i^o ^LT, J&A^t-ioTteS^Sl 
6<Z>¥*&M*£ 2(average)^B|^.3gl: £ 2(critical)£j@;t-CL£W- e 2(critical)> 
£ 2(average)) , &TMW&Z.Z>o Z<Dtc$>, DH^^hy^Q^W-^M £ 1 
(average)£BI#3Ifi £ 2(cntica.lMftXJ£mmM^'rt>'rZt\Zj:y > S^^»16 
O^l^^r^i-S-.t^-C^^o ^O^m, J£*IgBO#^Sl6C05p^* £ 2 
(average)£|&M* £ 2(critical)^rtt£^;i5r^-e£, fa?imUZ.£Z>m&<Dm 

tk&mmx^Zo 

[0017] ^^{^itbtf, yzf/^Tvty-Xh^ZftDSftia&M. £ l(average)^rKI#M* 
£ 2(critical)^rtr*JEim^ffi!l-rb-r^i:{-T% *h7^£SI#l/&ft 

£ 2(average)^BI#S4 £ 2(critical)WF ft 9f-'(g;^"e# ; 5o -?T^^> #^ 
[0018] [|211]^0jO^l^^JS^-efcS^#:^-1f^»f®*3t0 



WO 2005/053126 



7 



PCT/JP2004/017576 



(BASONS) 4fe#tt«r^rtH|£|&* 

[IH8]##rF^:^4(c:|Em$^TV^ASM-LD<7)»fffi«itlll 

[El 1 l]##fF;«5 {clBit £*i/CV ^M*R/&A<^#^XA£^1igEIB&|2I 

[0019] (^lOH^S) 

@ 1 fit, ^BJ(D^l<D^ife^T^###:^— if <E>*r iS#3tt?*>«o 

[0020] nMlnP(001)^l(^yT^n=2X10 18 cm" 3 )_h^n^AlGaInAs3fe^Cji 
*S2(lf:$d=40nm, n=l X 10 18 cm~ 3 ) % (d=6nm. ^fi £ = + 

1. 4%, !7x/Wi:Nw=10), ^<JTS (d=10nm, e =-0. 6%, ^]}TWCNh = 9) 

S4(d = 40nm, ^yT»*p = l X 10 18 cm~ 3 h pSUnP^^7 p JB5(d = 30 

Onm, p = 1 X 10 18 cm" 3 )r^^$^^lO^^S#:ib-C^y^^n (D 
ouble YleteTo)*V-*Y*7'C7WJM. Tmtt*h?47hW&)1Pf&&&fl. P^In 
P®^n-/^®7(d=600nm, p=5X 10 17 cm~ 3 ) > xMlnPnMrfn^mW=e 
OOnm, p=l X 10 18 cm -3 )-eS«)ii*tl/-CVN§ o ^LT, -ttfJiKpSUnP^yKS 
9(d=1600nm.p = lX10 18 cm" 3 ),p^InGaAs=i>-^haiO(d = 300nm > &£ 



WO 2005/053126 8 PCT/JP2004/017576 

3i. P = i x io 19 cm -3 ) amtiteti, m^rm^nmwmiu ±mizpmnmi2&z 

[0021] ^.K. 02^®l3tX@&^1- o 

[0022] ^^^ft«MOVPE^SrffiV \ JDsOPf fcLTtt* UW/KT/K~?A (TMA1) , bV 
(PH )£rfflV>5 0 ifcfc, nMtp^K-tV^^LTte. ^7^(Si H 

3 2 6 

[0023] £1\ (001)®^S®^i-?)nMlnP^l±(C/¥^100nmC0^v'y3>^ 

^cvD-t?*i«i-5o ^u-c -mw£y*w?77>(&Ws*fe<>xm5»m^ mm 
^(D^tB]«[iio]^ip]-efe§ 0 ft. p^-r«»^^-^^^F^PS(^i-^ 

[0024] iWc^nSUnPS^l^MOVPE^g (0^"f ) f-ir^hU n^AlGalnAsft 
HC&#>Jg2, ^M«M#m*^#F^14S3. P {RljAlGaInAs3feWC^«)S4, p 
MlnP^^^^SS^^^nSDH^^W^e^ril^ft^^i-So 

[0025] Z.<Db%. (lll)Bffi^^^pMlnP^5/yS5(D^ftjg^^iii-5^t^j;«9 
N n^AlGaInAs^KC^>t)S2, ^M«^#fi*^#F?§t4®3, pUJAlGalnAs 
3fcMCi£#>Jl4<D (1 1 1) Bffi^ P SiinPS5-e#^— ^Of^yDt^T^ 

[0026] ft, ^(D^MOVPE^ft<D|^^|^^^J^it>IlaJ15{^^i|iSlH514iC^Lrcn^ 
AlGaInAs^:KCii«)S2, ^««M#M*^#F^®3, pWJAlGalnAs^W 
C&&®4, p^InP=¥^^S5^mbfc^#:^«^^U-C^)#^M 16« 



WO 2005/053126 



9 



PCT/JP2004/017576 



^Mi^M^it;, ffSttSfc* (122(b)). 
[0027] ^(D^ MOVPE^SdSl^-tir-f )3&>&J&9ttU t/W777-<X/n^iaWt 

H^cD^^bv-y^^^i 7Sr^-T5 (02 (c) ) o 
[0028] #C{C, ?¥&MOVPE§gg (H^*i") Kl-feyhU pSUnP«ift^ny^Ji7 % nSJlnP 
«^a^S8^il^ft-C^«(IH2(d)) 0 ^(Dm, MOVPE^fidH^ 
•f)^^^9l±Jb-C^kv / y=i^-v^^ ; Srl^*#^ 30 @ ^MOVPEj&g^pSJlnP^ 
yKS9, pMlnGaAs='^;5'WilO£f&AU ^©i, nUlnPS^lCO^, nlfljft 

[0029] &l©ISlfe7gflB£>«r«HU DHpHJ-*h9>f^ , 6<0Sp*&3Ift e l(average)Sr«Sj?-^* 
£ l(critical)^ft^ffi^^W^ 

£ 2(average)£i£$cU te^fB^faJLTV^. ^HkS*^ g|4fc:^?-, 

[0030] gi3 x mmM^ir^&m^m^^b^mw-^m^im^^Yy^Q 
[0031] ^lonife^ite^)*^, DH^f-^h^^e-e^, ^yTS^tr^rrs 
znzm%&mto<?>±mzabz>&&. znm&mtz&m-mm.n&ftm&mz.x^ 

^tl/^^^DH^^h^^-e^^pl^^Sf l(average)£{$f£4»^ ( £ l(average) 

=0) fcUfc*5totH!t3lsm-e*)*. 04fc^ufc£5fcDH^;*h?^<W 

£ l(average)^«(^«^( £ l(average)=0) fcUy§£-CH:, mg&m<W 



WO 2005/053126 



10 



PCT/JP2004/017576 



W&&M<V¥-i%&M e 2(average)^/i?b-CV^(|l|cf^{C^hUTV^) 0 *:<D%g 
^ DH^I^b^f^OTO^ri; £ l(average)tS$£-£-JItf>¥*&^* £ 2(average) 

[0032] ft. £.<Dmmi*. m+<n&&M*&KZ>Ztlz£<9ft?Z-ttfX%Z> 0 

AUTEGa(0^*^^bT^*S<DInm^it^i--i:^J:t)iE«i^^^^ 
£^-e#5o TMInO^^ft^^-T^^fcttTMAU TEGa<D#^4£J#^ 

^t<D-mtVX. rm^0Wm^Cm6Kmm^tlX^ ^AlGalnAs-^K^-lr;/:/ 
(D^^#tt^2^^#:<D*&^^^^tf^b/c&'*lum(DAlGaInAs-e, 

mil 



Al x Ga Y In z As 


AI*flJ?fc:X 




lr>m&L:Z 




0. 347 


O. 127 


0. 526 


-o. 6%§i?gy^s as^ium 


O. 338 


O. 223 


0. 439 



[0033] {^(Dmrnrnm) 

m5n^mm(D^2(DmmmmKx^m^-^<Dmmmitx^ 0 

[0034] n^InP(001)S^l (3^T2g££n=2X 10 18 cm" 3 ) ±{Cn^AlGaInAs^3fe^C 
&«>Jl2a (J?$d=40nm % 3HS £ = +0. 31%, n= 1 X 10 18 cm" 3 ) > (d= 
6nm, £ = + 1. 4%, ^yV-^Nw=10)*3<t^ ^VTM (d = 10nm, £ =-0. 93 
%, /^yr^Nb = 9)^AlGaInAs«-CfcS^M«^#5-**^#F^S3, p^Al 



WO 2005/053126 



11 



PCT/JP2004/017576 



GaInAs^3fcB?Ci£#>Ji4a(d=40nm, e =+0. 31%, **VTWk&P= 1 X 10 18 
cm" 3 ) „ p^tlnP3r-f s/:/JB5 (d= 300nm, p= 1 X 10 18 cm" 3 ) T?*f&£*b3^1<£>^ 
MWW^Wt\^<Dm^*Y?47eifil&$&n, pMlnP«^ny^S7 (d=60 
Onm, p = 5 X 10 1T cm" 3 ) , n^InP®^n^^S8 (d = 600nm, p= 1 X 10 18 cm" 3 
)-Cl»ji*tltV^ 0 ^:U-C, p^InP^yK«9(d=1600nm, p=lX10 18 cm" 3 
k p^InGaAs=i^^hSlO(d=300nm, &t^> p=l X 10 19 cm" 3 ) ifil&fjt&tL* 
JUZTmZrMMMlU ±titevWW&12ttMtlteJtetlX**S>o *fc, DH* 

So 

[0035] r^-c, mi(Dmmmmt<om^i-t, /<vrm(D&*&-o. 6%a>e>-o. 93%^ 

~b\Z"C DH^Xh^^e^TOM £ l(average)tS*t^Sl6<DTO^* £ 2 
(aveTO)&ft#^ft«Tfc»»JL-CV >6, 
[0036] 06^ ^2(D«^Sl-oV^-CM^#«^ftSO¥^^*^ftSff(DP#> 

»£\ TXWXh^sfrettt* 7feMDii«)S2a, 4a£, *5±t^i>Tjg^ 

S^STii, DH^*h^T:/6<D#B?e&i?>S2a, 4at 

[0037] Bl6lC^-«t5^* DH^^by^<D^-i^^.A £ l(average)£??iS£'g-J116<D^i& 
Si* £ 2(average)£te, ftMC&fcJf K^^fd!*®^^ McJt^T^t'JE 

[0038] |27^DHp<^h9^^f?ilS#Ji^^*t5¥^^*©fl«fr^^ffi(^«^ 
» ^TJf /W<*8nm-e-0. 2%(D5l5glt*fe5„ ^<£>1ft5gte, ¥-i%&AtfO. 389 



WO 2005/053126 12 PCT/JP2004/017576 

%X*&&m<DO. 414%{Ci£VM6-e$>So AlGaInAs3tMCiA^S«20nmT* 

<fe>5>o 

[0039] 07t^i-j;5i-, ^*?m&&<t£Z<z>\zw\,\ tt&&m<D¥-i%&M&3m&m 
coo4o] 4^-rtc x 07^^m?rP^(-iap^i-§o m—f&&0ift-e&.&$rff'3itm&, m% 

[0041] ft, M7x^^^4umur(Dm^itw^mhBmm^m^^o - 

[0042] *fc. m ^AlInAs^AlGalnAs^ifAl^In^-a tf fife^^ f-&5o 

[0043] l---n§JInP&& 

2- • -n^AlGalnAs^WCii^Jf 
2a- • •nSLAlGaInAs563teBHUa&i£>S 

3- • 



WO 2005/0531 26 13 PCT/JP2004/0 1 7576 



3a- • -l^li^Fffitti 
4 - • •pSAlGaInAs5fcP/§C:&£>jg 
4a- • •pMAlGalnAs^^Cii&Jf 

9- --p^InP^75/KJS 

10- • -pMlnGaAs^^^hjS 

11- --n#]^& 
12«"pftl«ffi 

13' "&iki/V=ii^x? 

14- '-^M 

15- --J£i|*SSP 



WO 2005/053126 



14 



PCT/JP2004/017576 



£ (average), £ (critical)£T^<D£?{£^L;fci§^ 

n 

I ( e i X di) n 

, > i=J d=Idi 

e (.averaged — ~ : j = ^ 

[»a 

s (critical) = —— - 7- T s 5 (ln(— 

4j£d (1 +p)'cosA b 

*&SB^^/Wv7-|3^^h9^©spi^§61: £ 1 (average) {SBI^Ng* £ Kcritical) 
VXWfcW&i e Kcritical) S £ l(average)>0)-C x _&o N itfjfEW^Jf O 5 ?*^ 
* £ 2(average)«g|J?-?i4 £ 2(critical)£*T<93l§g9^(- £ 2(critical)^ £ 2 
(average)<0)£fcf*ftt3l( £ 2(average)=0)-C*>^r^=lr#^i-5¥^V— i^o 
[2] ^8BSt««Jif^*<^3tMCiifeJSi:*^#F^«^tr^^«fci- 



WO 2005/053126 



PCT/JP2004/017576 



£ (average), £ (criticaD^T^^i^l-^^bfc®^, 

CM 

n 

X ( £ i X di) n 

, . ... i= 1 d=Idi 

e (.averaged — ~ { = -j 

^<D^mwm<r>m:ymfvx^ nm (n=j +k) (D^mw-mzmm^xtt?-?;^ 

CM 

b 0 -p-(cosar2) 4d 
s (critical) = — • (1+p) . cosX • 0n(— ) +1 ) 

Haie^/V^op<^h^7 B C»5p^^4 £ Kaverage)fiiSI#^i £ l(critical) 



WO 2005/053126 16 PCT/JP2004/017576 

£lT<Dmm&( £ Kcritical)^ £ l(average)>0) X\ Wffift1&&mo¥-1&& 
Me 2(average){*KI|?-^4 £ 2(critical)^T05l5g t 9^(- £ 2(critical)^ e 2 
(average)<0)*fc«4i3l( £ 2(average)=0) ■V3bZ£.b&ft®Lt'?Z>¥%Mft>'— if O 

[7] HUsEil^f&ftJi lCAlInAs*fcriAlGaInAsdS^*^-CV >5ri:$r#^i:i:i-5ft^ 



WO 2005/053126 



PCT/JP2004/017576 



1/7 



[mi] 



1 2 




10 



r 




} 



8 

7 
16 



11 5 4 3 2 



6 



WO 2005/053126 
[02] 



2/7 



PCT/JP2004/017576 



Ca) 



(b) 



(c) 



(d> 



5um 1 . 6 urn 5um 

■ S 7V/f ' 

16 13 1 14 13 15 




16 



-1 7 




16 



5 4 3 2 



6 




WO 2005/053126 



3/7 



PCT/JP2004/017576 



[ M 3 ] 

, tt300 




WO 2005/053126 



4/7 



PCT/JP2004/017576 



[ m 5 ] 




-1.5 -1 -0.5 0 0.5 1 1.5 




[128] 



WO 2005/053126 



6/7 



PCT/JP2004/017576 



I m 9 1 



13 



(a) 



5.0 fjtm^ 


1.5 //nr 
■4 — »- 


i 5.0 /im 


S1O2 mas 


i — 4 — 





n-InP sub — 1 



(b) 16 
n-InP 



p-InP 5. 3a A 

I )c_&ZZZZZZZZZZl f VZZZZZL 

1 8 n-InP sub 



Si02_£3 "Vl 6 



1 



(c) 16 ^B !* 



(e) 




(d) 16{ ^ 1 N MnP^ } 



WO 2005/053126 PCT/JP2004/017576 

7/7 



[BS10] 

500um 




INTERNATIONAL SEARCH REPORT 


International application No. 




PCT/JP2004/017576 


A. CLASSIFICATION OF SUBJECT MATTER 




Int. CI 7 H01S5/227 





According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 H01S5/00-5/50 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2004 

Kokai Jitsuyo Shinan Koho 1971-2004 Jitsuyo Shinan Toroku Koho 1996-2004 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
JICST(JOIS), IEEE/IEE, Electronic Library 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No! 


A 
A 


US 6337870 Bl (NEC CORP.)/ 
08 January, 2002 (08.01.02), 

Column 6, line 49 to column 7, line 6; Figs. 6 
to 7 

& JP 11-121858 A & US 2002-0075927 Al 
& EP 911929 A2 & CN 1215239 A 
& TW 406441 B 

SAKATA, Y. et al., ^All-selective MOVPE-grown 
1.3-um strained multi-quantum-well buried- 
heterostructure laser diodes' , In: IEEE Journal 
of Quantum Electronics, Vol.35, 3rd issue, 
March 1999, pages 368 to 376 


1-8 
1-2,4-6, 8 


Further dc 


icuments are listed in the continuation of Box C. CD See patent family annex. 


* Special categories of cited documents: "T later document published after the international filing date or priority 

" A " fo 0 ^^^ 8 ' s,ate of ,he an which is no ' considered t^3SS«SSM c,ted 10 understand 

V earner app.ica.ion or pa.cn, bu. pub.ished on or after .he in.erna.iona. «X" ^"^J^J^S^Sm^ Sn^ve^anTnvenrtve 

filing date v u step when the document is taken alone 
U L" document which may throw doubts on priority claim(s) or which is * 

cited to establish the publication date of another citation or other «y» document of particular relevance; the claimed invention cannot be 
special reason (as specified) considered to involve an inventive step when the document is 
«0" document referrine .0 an ora. disc.osure. use. exhibition or other means A'ST^ "* """^ 
" r !~daie J cla!m < e d d Pri0r ' 0 *" ' mtema,i0nal f, " nB bU * *° document member of the same patent family 


Date of the actual completion of the international search 
24 February, 2005 (24.02.05) 


Date of mailing of the international search report 
15 March, 2005 (15.03.05) 


Name and mailing address of the ISA/ 

Japanese Patent Office 


Authorized officer 

Telephone No. 



Form PCT/ISA/2 10 (second sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 



Internationa! application No. 

PCT/JP2004/017576 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



US 5671242 A (Mitsubishi Denki Kabushiki Kaisha) , 
23 September, 1997 (23.09.97), 
Claim 1 

& JP 08-078786 A & GB 2293045 Al 

& GB 9517881 AO & DE 19531615 A 

Wang, M.C. et al . , ^Ultrahigh temperature and 
ultrahigh speed operation of 1.3 um strain- 
compensated AlGalnAs/InP uncooled laser diodes', 
In: Electronics Letters, Vol.31, 18th issue, 
31 August, 1995 (31 . 08 . 95) , pages 1584 to 1585 



1,5 



3,7 



DC 
ITi 

a 

§ 

i- 

m 

o 
O 

-< 



Form PCT/ISA/2 



10 (continuation of second sheet) (January 2004) 



m®kttim&-%r PCT/JP2004/0 1 7 5 7 6 



a. &m<om-tz>'&m<Dft%i (a^ifa-s u po ) 

Int. C 1 7 H01S5/227 



WaS*ffofc«/MRJf«. (BK^ffFSMg (IPC) ) 
Int. C 1 7 HO 1 S 5/0 0-5/5 0 



B*B3iffl$r3Si2i« 1 9 2 2-1 9 9 6¥ 

B*B^MI^fflfr^« 1 97 1-2004$ 

n*m&Mnmmm / £m 1994-2004$ 

0 ^mmmtmsman 1995-2004$ 



m&zm&X'i&m ^tcn^f— tr—*"*— w&\'&fa ^mm) 

JICST(JOIS), IEEE/IEE Electronic Library 



US 6337870 Bl (NEC CORPORATION) 2002. 01. 08, Column 6 Line 49 
- Column 7 Line 6, FIG. 6-7 

& JP 11-121858 A & US 2002-0075927 Al & EP 911929 A2 & CN 12 
15239 A & TW 406441 B 

Sakata, Y. et al. , ' All-selective 'MOVPE-grown 1. 3-/xm strain 
ed multi-quantum-well buried-heterostructure laser diodes' 
In: IEEE Journal of Quantum Electronics, Volume: 35, Issue: 
3, March 1999, Pages: 368 - 376 



1-8 



1-2, 4-6, 8 



i><o 

tej m^mmBm^mm^it\-a^ff x&z>&. hkswjrb 
b & l < tettxoftftittmte «:5ta:i- s tz t> i m-t 5 



ros^ro 46 ic ? i m ir £ t> w 
rxj &i,cmm<nibZ>Xffix-lboX^ ^^5ri^ro^.-c%W 

r&j i^-/<fyh77 5y-Xt 



BKWSr^T Lfc 0 

2 4 . 02. 2005 


HOassas-rossiiB 2 2005 


m&mw8mv>&ifr&.xfi&x9c 

B^mSgT/f (I SA/J P) 
100-8915 

■$m%t>=f-ixmw.mm=.Tn 4#3^ 




2K 


9 5 19 


1tf£«# 03-3581-1101 3 2 5 3 



i&SCPCT/ I SA/2 1 0 (g2^- S>) (2004$1J3) 



m&mm&f$r PCT/J P20 0 4/0 1 7 5 7 6 



c . liiiri--5£^ft5>*T,5:a:ift 



US 5671242 A (Mitsubishi Denki Kabushiki Kaisha) 1997.09.23, 
Claim 1 

& JP 08-078786A & GB 2293045 Al & GB 9517881 AO & DE 1953161 
5 A 

Wang, M. C. et al. , 'Ultrahigh temperature and ultrahigh spee 
d operation of 1. 3 tint strain-compensated AlGalnAs/InP uncoo 
led laser diodes' In"- Electronics Letters, Volume: 31, Issue 
: 18, 31 Aug 1995, Pages: 1584-1585 



1,5 



3,7 



IiCPCT/ISA/2 10 (^2^-v?<Dggt) (2004^1^) 



